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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To reduce the capacity and cost of a gammaft) 
compensating circuit. 

CONSTITUTION: A 7 compensation table 25 converts an 8-bit video 
signal into a 4-bit upper compensation value and applies the value 
to an adder 33. Each of plural 7 compensation tables 26 to 31 
converts the 8-bit video signal into a 7-bit lower compensation value 
and applies the converted value to the adder 33 through a switch 
32. The adder 33 constitutes upper 4 bits out of a 10-bit output by 
the most significant bits of the upper and lower compensation 
values and constitutes lower 6 bits out of the 10-bit output by the 1st 
to 6th bits of the lower compensation value. The switch 32 is 
controlled by the temperature of a liquid crystal panel to select one 
output from any one of tables 26 to 31. Since the video signal is 
divided into an upper compensation value and a lower 
compensation value, the number of bits can be reduced and the 
capacity of the 7 compensation tables can be reduced. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable graphic display device for liquid crystal display equipment 

especially about a graphic display device. 

[0002] 

[Description of the Prior Art] The drive property that the Braun tube adopted as a television receiver etc. shows the relation 
between a drive electrical potential difference and anode current changes exponentially. If both logarithm is taken, the 
straight line which has a predetermined inclination (gamma) can show a drive property. In current and television 
broadcasting, the television camera system of a transmitting side amends the brightness property (gamma property) which is 
not the linear of such the Braun tube. However, in current television broadcasting, it is not taking into consideration using a 
liquid crystal panel as a display of a receiving side. The liquid crystal panel has a different electrical-potential-difference- 
brightness property (henceforth a V-T property) from the Braun tube. Therefore, in a liquid crystal television receiver, while 
amending this V-T property, there is the need (both amendments are hereafter called gamma correction collectively) of 
reverse-amending amendment of the gamma property by the television camera system of a transmitting side. 
[0003] Drawing 6 is the block diagram showing the gamma correction circuit adopted as the conventional graphic display 
device which used such a liquid crystal panel. 

[0004] The gamma correction circuit 1 is constituted by six gamma correction tables 2 which consisted of ROMs thru/or 7. 
A/D converter 8 changes the inputted video signal into a 8-bit digital signal, and gives it to the gamma correction circuit 1 as 
each gamma correction table 2 thru/or the address of 7. The gamma correction table 2 thru/or 7 store the gamma correction 
value suitable for each temperature of the liquid crystal panel which is not illustrated, and with a 8-bit video signal, the 
address is specified and it outputs the amendment output of 10 bits through a switch 9. D/A converter 10 changes and outputs 
the digital video signal from a switch 9 to an analog video signal. After the level shift of the output of D/A converter 10 is 
carried out suitably, it is amplified, polarity reversals are carried out, and it is given to a liquid crystal panel. Thus, the video 
signal with which reverse amendment to the amendment to the V-T property of a liquid crystal panel and amendment of a 
transmitting side was performed was given to the liquid crystal panel, and repeatability with good brightness has been 
acquired. 

[0005] By the way, generally the property (V-T property) of permeability of as opposed to applied voltage in a twist 
pneumatic liquid crystal will change with service temperature remarkably. Since a liquid crystal panel is not a spontaneous 
light type display, in order to form high brightness, with back lights, such as a fluorescent lamp, incidence of the light is 
carried out from a tooth back, and the amount of transmitted lights is usually increased. Moreover, in not seeing the display 
of a liquid crystal panel directly but using as a light valve of a projection mold, it is carrying out incidence of the 100,000 
luxs powerful beam of light hundreds of thousands thru/or more than 100 using the discharge tube etc. Therefore, a 
temperature change is comparatively large, even if the temperature of a liquid crystal panel rises remarkably by such light 
and it controls a temperature rise by air cooling or liquid cooling. 

[0006] Drawing 7 is a graph by which takes applied voltage, takes the permeability of liquid crystal along an axis of ordinate, 
and the V-T property of the liquid crystal panel for every temperature is shown on an axis of abscissa. Among drawing, a 
property A shows a property when the temperature of a liquid crystal panel is comparatively high, a property B has 
temperature lower than a property A, and, as for the property C, the property when temperature is low is shown from the 
property B. 

[0007] Since it will become easy to move a liquid crystal molecule if temperature generally rises, as liquid crystal shows the 
property A of drawing 7 , an operating voltage property needs high applied voltage, when it shifts to a low-battery side and 
temperature descends conversely. And as it it not only shifts a characteristic curve, but is shown in drawing 7 according to 
service temperature, the property curve itself changes. Therefore, a good gamma correction cannot be obtained only by 
changing the operating point of liquid crystal according to temperature, but the amendment curve suitable for the property 
curve in each temperature as shown in drawing 9 is needed. 

[0008] Then, in order to perform the optimal gamma correction, in the circuit of drawing 6 , two or more gamma correction 
tables 2 thru/or 7 are prepared, and an amendment property is switched according to the temperature of a liquid crystal panel. 
That is, a temperature sensor detects the temperature of a liquid crystal panel, the switch 9 of drawing 6 is controlled based 
on a detection result, and a gap or one gamma correction table is chosen. As mentioned above, the gamma correction table 2 
thru/or 7 store the gamma correction value suitable for each temperature of a liquid crystal panel, and the optimal gamma 
correction output according to service temperature is outputted by controlling a switch 9 by the temperature detection result. 
In this way, an electrical-potential-difference permeability property peculiar to a liquid crystal panel is amended proper, the 
2.2 same square law characteristics as CRT are obtained, and a display is performed by natural gradation expression. 
[0009] Drawing 8 is an explanatory view for explaining the capacity of a gamma correction table. 

[0010] In drawing 6 , six kinds of gamma correction properties are made selectable. Since the address is specified in a 8-bit 
input and the output of 10 bits is outputted as mentioned above, each table 2 thru/or 7 have 256x10=2560 bit capacity, as 



shown in drawing 8 . Moreover, since the table for R, G, and B is required, the capacity of 2560x6x3=46K bits is required 
after all Moreover, in preparing 16 kinds of tables in order to enable highly precise amendment for example, there is a fault 
that ROM with a comparatively big capacity of 122.9K bits is needed. As a clock for driving these ROMs, it is usually 
70MHz at about 14MHz and a HDTV method with NTSC system. A high-speed thing must be used. It is necessary to use 
what was constituted by the bipolar transistor, and a degree of integration is comparatively small expensive as a high speed 
ROM which performs a real-time operation with such a high-speed clock. Moreover, when IC-izing including a 
circumference circuit not using general-purpose ROM, low cost-ization cannot be attained if capacity of ROM is not made 
small. 
[0011] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional graphic display device mentioned above, in order to 
perform a proper gamma correction, the gamma correction table of some kinds of properties needed to be prepared, and there 
was a trouble that the capacity of ROM will become large and will become high cost. 

[0012] This invention is made in view of this trouble, capacity of a gamma correction table is made reducible, without 
reducing gamma correction precision, and it aims at offering the graphic display device which can attain contraction and low- 
cost-izing of a circuit scale. 
[0013] 

[Means for Solving the Problem] The 1st gamma correction circuit which the graphic display device concerning this 
invention carries out the gamma correction of the input video signal, and outputs high order correction value, The 2nd 
gamma correction circuit which carries out the gamma correction of the input video signal in two or more properties, and 
outputs two or more low order correction value, An addition means to create the high order bit of a gamma correction value 
based on said high order correction value, and to create the lower bit of said gamma correction value based on said low order 
correction value, and a selection means to choose any one of said two or more low order correction value are provided. 
[0014] 

[Function] In this invention, the gamma correction of the input video signal is carried out, and it is given to an addition means 
by the 1st gamma correction circuit as high order correction value. An addition means creates the high order bit of a gamma 
correction value based on this high order correction value. Besides, a rough gamma correction is possible by the bit. A 
gamma correction is possible for the 2nd gamma correction circuit in two or more properties, and an addition means creates 
the lower bit of a gamma correction value based on the low order correction value from the 2nd gamma correction circuit. A 
highly precise gamma correction is possible by low order correction value. A gamma correction value serves as the sum of 
the rough correction value based on high order correction value, and the fine correction value based on low order correction 
value. When a selection means chooses any one of the low order correction value, a gamma correction value is amended 
within the limits of a lower bit. 
[0015] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 is the block diagram 
showing one example of the graphic display device concerning this invention. 

[0016] The television high frequency signal which carried out induction to the antenna 1 1 is supplied to the tuner circuit 12. 
The tuner circuit 12 tunes in a predetermined channel and gives the video signal of baseband to the video-processing circuit 
14 through a switch 13. the video signal which a switch 13 chooses the input source based on user actuation, and was tuned 
in by the tuner circuit 12 » or the external video signal inputted through a terminal 15 is chosen, and the video-processing 
circuit 14 is given. 

[0017] Predetermined image processing is performed to the inputted video signal, it gets over to R, G and B of three shafts, 
and a signal, and the video-processing circuit 14 is outputted to A/D converter 16. A/D converter 16 samples to the timing of 
a sampling clock, changes R, G, and B signal into a 8-bit digital signal, and gives them to the gamma correction circuit 17. 
[0018] Drawing 2 is the block diagram showing the concrete configuration of the gamma correction circuit 17 in drawing 1 . 
In addition, although drawing 2 shows one of three shafts, it is the circuitry same about biaxial [ other ]. 
[0019] The gamma correction circuit 17 is constituted by the gamma correction table 26 thru/or 31, the switch 32, and adder 
33 of 25 or 6 gamma correction tables for lower bits for high order bits. The gamma correction table 25 for high order bits is 
the high order correction value al of 4 bits based on a predetermined gamma correction property for the inputted 8-bit video 
signal. Or a4 It changes and outputs to an adder 33. A 8-bit video signal is convertible for 16 steps of high order correction 
value with the output of 4 bits. On the other hand, the low order correction value based on each gamma correction property 
corresponding to the service temperature of a liquid crystal panel 21 is stored, respectively, the address is specified by the 8- 
bit video signal, and the gamma correction table 26 thru/or 31 are the low order correction value cl of 7 bits. Or c7 It outputs. 
The gamma correction table 26 thru/or the output of 31 are supplied to a switch 32, and a switch 32 chooses one of the 
gamma correction table 26 thru/or 3 1 outputs based on the control signal from the gamma correction table selection circuitry 
19 mentioned later, and outputs them to an adder 33. 

[0020] Drawing 3 is the block diagram showing the concrete configuration of the adder 33 in drawing 2 . 
[0021] An adder 33 is the 7-bit input cl from a switch 32. Or c7 4-bit input al from the gamma correction table 25 Or a4 
Amendment output bl of 10 bits which carried out the gamma correction Or blO is outputted. An adder 33 is cl 6 bits of low 
order in 10-bit output in 6 bits of low order of the 7-bit inputs from a switch 32. Or c6 It carries out and outputs as it is. The 
most significant bit c7 of the 7-bit inputs from a switch 32 An adder 35 is given. Moreover, each bit al of the 4-bit input from 
the gamma correction table 25 thru/or a4 It gives an adder 35 thru/or 38, respectively, an adder 35 ~ the least significant bit 
a 1 of the high order correction value from the gamma correction table 25 The most significant bit c7 of the gamma correction 
table 26 thru/or the low order correction value from either of 31 adding - an addition result ~ the 7th in 10-bit output - bit 
b7 ****** - it outputs. Moreover, an adder 35 outputs a carryout to an adder 36. an adder 36 -- the 2nd of high order 
correction value bit a2 the carryout from an adder 35 -- adding ~ an addition result -- 8 bit b8 of a 10-bit output ******.. 
while outputting, a carryout is outputted to an adder 37. an adder 37 » the 3rd of high order correction value - bit a3 the 
carryout from an adder 36 - adding -- an addition result -- the 9th of a 10-bit output -- bit b9 ****** - while outputting, a 
carryout is outputted to an adder 38. An adder 38 is the most significant bit a4 of high order correction value. The carryout 
from an adder 37 is added and an addition result is outputted as the most significant bit blO of a 10-bit output. 



[0022] In this way, high order correction value al of 4 bits Or a4 And the most significant bit c7 of low order correction 
value High order 4 bit b7 of a 10-bit output Or b 10 is obtained. That is, high order correction value will be doubled 64 by 
carrying out six bit shifts, this 4-bit output ~ the 1st of low order correction value thru/or the 6th -- bit cl Or c6 It is added 
and the correction value of 10 bits is acquired. 

[0023] The correction value of 10 bits from an adder 33 is given to D/A converter 18. D/A converter 18 changes a digital 
video signal into an analog video signal, and gives it to the drive circuit 20. The drive circuit 20 superimposes predeterrnined 
direct current voltage on the inputted video signal, performs bright adjustment, and after amplifying to the level suitable for 
the drive of a liquid crystal panel 21, it carries out an alternating current reversal process and it supplies it to a liquid crystal 
panel 21. The liquid crystal panel 21 has the pixel arranged in the shape of a matrix, and displays an image by driving with 
the video signal into which each pixel was inputted. In addition, an image high-definition by high contrast can be projected 
by using the active-matrix mold thing using active elements, such as TFT (thin film transistor), as a liquid crystal panel 21. 
[0024] A temperature sensor 22 detects the temperature of a liquid crystal panel 21. The detecting signal from a temperature 
sensor 22 is given to the gamma correction table selection circuitry 19. The gamma correction table selection circuitry 19 
makes the output of the gamma correction table on which a control signal is given to the switch 32 of the gamma correction 
circuit 17, and the low order correction value corresponding to the temperature of the detected liquid crystal panel 21 is 
stored choose based on a detecting signal. 

[0025] Next, actuation of the example constituted in this way is explained with reference to drawing 4 and drawing 5 . 
Drawing 4 is an explanatory view for explaining actuation of the gamma correction circuit 17, and drawing 5 is an 
explanatory view for explaining the gamma correction table 25 thru/or the capacity of 31. 

[0026] The gamma correction table 25 for the high order bits of the gamma correction circuit 17 carries out the gamma 
correction of the 8-bit video signal, and outputs the high order correction value of 4 bits to an adder 33. On the other hand, a 
8-bit video signal is supplied also to the gamma correction table 26 thru/or 31, and each gamma correction table 26 thru/or 31 
perform the gamma correction corresponding to the temperature of a liquid crystal panel 21, and it outputs it to a switch 32. 
The temperature of a liquid crystal panel 21 is detected by the temperature sensor 22. A temperature sensor 22 gives a 
detecting signal to the gamma correction table selection circuitry 19, and the gamma correction table selection circuitry 19 
outputs a control signal to a switch 32 based on a detecting signal. Thereby, a switch 32 chooses the optimal gamma 
correction value corresponding to the service temperature of a liquid crystal panel 21, and outputs it to an adder 33 as low 
order correction value. 

[0027] An adder 33 is the high order correction value al of 4 bits. Or a4 The most significant bit c7 of low order correction 
value It adds and is the aggregate value of 4 bits 4 bits of high orders of a 10-bit output b7 Or it outputs as blO. That is, as 
shown in the property A of drawing 4 , a 8-bit video signal is changed into 16 steps of correction value of 0 thru/or 896 with 
high order correction value, an adder 33 - 4 bits of this high order ~ the 1st of low order correction value thru/or the 6th - 
bit cl Or c6 In addition, a 10-bit output is obtained. That is, as shown in the property B of drawing 4 , a maximum of 128 
correction value by 7 bits of low order is added to the property A depended 4 bits of high orders, and it has become 1024 
steps of correction value on the whole. 7 bits of low order are given by the gamma correction table 26 thru/or 31, and the 
range surrounded by properties A and B serves as an amendment field of the gamma correction corresponding to the 
temperature of a liquid crystal panel 21. That is, a gamma correction is possible in the range surrounded by properties A and 
B by setting up the gamma correction table 26 thru/or 31 suitably. 

[0028] In addition, in this example, the adjustable range of a gamma correction property is 12.5% (= 128/1024). On the other 
hand, fluctuation of the V-T property of a liquid crystal panel is comparatively small. Therefore, it can respond to 
temperature fluctuation of a liquid crystal panel 21 enough by amendment of adjustable within the limits of this example. 
[0029] By the way, as shown in drawing 5 , since the output of the gamma correction table 25 is 4 bits to a 8-bit input, the 
capacity is 256x4=1024 bit. Moreover, since each capacity of the gamma correction table 26 thru/or 31 outputs the output of 
7 bits to a 8-bit input, it is 256x7=1792 bit. Therefore, the full capacity of a gamma correction circuit is three shafts, and 
becomes x(l 792x6+ 1024)3=35K bits. Moreover, when 16 gamma correction tables are prepared, 16 kinds of amendment 
properties are made selectable and fine amendment is enabled, a gamma correction circuit can be constituted using 89K-bit 
ROM. That is, it becomes possible conventionally to the capacity of 122.9K bits having been required for to reduce capacity 
27.5%. 

[0030] Thus, in this example, the high order correction value of 4 bits was made to output on the gamma correction table 25, 
the low order correction value of 7 bits was made to output by the gamma correction table 26 thru/or 31, and the gamma 
correction value of 10 bits has been acquired by adding high order correction value and low order correction value. Since a 
gamma correction table is divided into two and the output number of bits is reduced, the capacity of a gamma correction table 
is reduced as compared with the former. In addition, an adder 32 is good at 4 bit patterns, and its cost rises and increments in 
components mark by the adder 32 are few. 

[0031] In addition, in each above-mentioned example, although the example which inputted 8 bits, inputted the output 10 
bits, made high order correction value 4 bits, and made low order correction value 7 bits was explained, it is clear that the 
same effectiveness can be acquired with other numbers of bits. Moreover, not ROM but RAM may be used as a gamma 
correction table. 
[0032] 

[Effect of the Invention] As explained above, the capacity of a gamma correction table is decreased without reducing gamma 
correction precision according to this invention, and it has the effectiveness that contraction and low-cost-izing of a circuit 
scale can be attained. 
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mo o *>^s±fih*y h c 7 k turn Lxm&%* 
tmm*i±<mm(r>f&2\zvh3ai2 torn 

2s35#^co^ «J -7? h t £Jngl/CangfSm£ 1 0 

JEmom 3 b' y h B a3 t JDS3I36*^<0^+ u -t*> 
hfc£illgLTfl]lJ»££$- 1 Ob'y b&J)0)m9\z-y h 10 
Bb9 tUTaj^J-rStftC ^V-TtbZtmSs 
38iZftJ]?h. jDffS38li±fittiiEfi^g±ftb'-/ ha 
4 tjD^37*^O^^U-T'>hi:$:anffL'C2lIimiS 
1 0 b'y haS^JOaJifibV h blOfc LTt«*-t5 

[0022] Zo L/C. 4 b'>y htf>±<M§iMal m. 
a4 at/Tfiffl!E«<0fi±fi[b'>7 h c7 HZ £ ~>X 1 0 b* 
•y h{ti*C5±fi4 b'y h b7 JbmblOtfftt>ihh . f& 
±fi«uEttU6b*yh^7hSii«.>rfctJ:-oT 
6 4feZtlZ>ZkiZ%Z>. C«4b' yhai*tcTfi[«E 20 
fieom 1 Jb^6 b'y b c 1 7® c6 *»*JU»?nT 1 0 

b-y y(rms.mff%t>ixh. 

[0023] immsirhe) 1 0 b'y h wMiEfiJiD/ 
A3yy\'-^18t^-i £>;ft.6 . D/A3y/\-^18lif 

ft><*n£l«*«^Lfcl'^it»<ILfeft. 3tcE 
fia^LTW^aicflHrt-a. ?&fM**^21tt 

?&&/<?*^21fcLTTFT (^Kh 
y >i/X9 ) tWWWFFt J8V*T ? T<7~?b0? 

[0024] as*y^22»im''«^2itf)ias^»a5 
mm. mmm^em^x. tfyTWJEmmmxJ 

•y^32fcifflS«I^$-^-;t.-C. eia!?nfc?ga/N-^21tfD 40 
^£ftf&LKTffimm#miZtiX^?>tf>-?mE 
x-TVKoaj* £§!R$ & J: 3 X V „ 
[0025] d tc«!sK$iT^IUSW«OBff 

fcoivC04&tfS5£#gBLTiy»r6. mAMifV 

•^m&m&\i<mii$zmm-hi&(mmx'b') . a 
(ommxhh. 

[0026] #yv?fIEIII8l7<0±ftb'-y hjflatfv? 
«uEr-y/P25{i8b'y hi«ffe<t^£#yv«ELT4 
b'>yhW±fi«uEflSrJiiSi§33fcaj*-rS. 8 b' 50 



fcttSKLKtiy^ffitt^xx* -yf-32t:aj*-r 

ZiUzX *) . *4 -v^32tt^BA*7l,2lcDMaB!i£*t 

[0027] JnS3s33tt4 b'-y KDiftffiEfial 7b^ 
a4 fcT&liMOSiffib'y h c7 tS-DnffLT4b' 
>/ K0UD»«2r 1 6 b'-y Mfc>)tf)±&4 b' y h b7 m. 
biotlx&Jrth. -tZfrh. 04<o#ttAt*r«k 
dC. ±<a«iiEfifcJ:oT8b'y KW«««^i07bS 
896^)1 6gPg*>ffljE«fc2e&$*l6. JlBmSi33*±«r 
«±fi4t'7 hfe:Tfi*iiEe<omiJ!i^m6b*-y hcl 
^c6 ZMtX 1 0 b'-y hm^j2r#S. ^*>*>, 0 
4<^ttB(c^rrJ:3t. ±tt4b'-/h«J:S!RfeAt:. 

T^7b*>y bfci&ffcfcl 2 8c0ffiEfi*«DlI»?itT . 
^«cT'10 2 4SPgi7)||iEfii:=2roTO|,. Tfi7b' y 

^ 0 . ^vffluE'r-^26^31^Sl^^rSi 

[0028] imtmz'\itfy~?mE , mi<?)"&£ . 

KH«12. 5% ( = 1 28/1 0 24) Ti>4. Clit 

A-^;U21^ara!)t+^l5Brig-C*4. 
[00293 td^T. S5fc*1-«l:dt. #y?WjE 
X-y;l^25Ji. 8b' y hA^tCitLTaj^* 4 ^ b'-y hf 
*S<0T. 2 5 6X4 = 1024 b' y hT* 

b'-y V\1i£.ftLX7 b' y Koaj^traj^SWT. 2 
56X7=1 79 2b'-/ h-CfcS. got. tfVVME 
HIIS<0^Sfi«31frC. (1792X6 + 1024) x 
3 = 3 5Kb'-/bi: : 2rS„ £fz. \6m<?>ti>~mXrr 

-ftizmmL 1 6wm<mm&*Mmmiz lxm 

Kt'7 b(?>ROMt:m^Xffif£t&Z\ktfT£&. -t%: 
h*>. 12 2. 9 Kb'-/ V<rmmtf£W&b'>1Z 

<0fcSU§M27. SJ^IS^-Sit^tgi:^ 

[0 0 30] .KOidtC. Jls^iftflfctHvcii. XfW 
«GEr-^25fcJ: 4 b'y F^)±eSuE€*ai^$ 
•fr. ^^vMiEx-^26BSlt«k-?T7b'-y h<7)T 



[ 0 0 3 1 ] -hlB&illfcHKti^-Ctt. A** 8 
by h . JfcJj* 1 0 by h t U ±<a«IE«S: 4 b* y 

b'-y hSTtHa^aSr^^it&vlfcUBB^^Tfc 
S. *)t. ^>vffiEx-^tL,TROMT^r<RA 

[0032] 
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[HI 1 *fBWfcft£«88^E<^ftfc0!£^r 

O-y?0. 

[02] 01«fW*>-7ltiEl5l»17<^f*«5rfl|^^ 

[03] m2'P<Dtms33a)M:tm^mm^ryo- / 

[04 ] Hi^coiW^^qM-S^^^H 

[05] m&mw&mmhK#>rtmm 

10 IEBK£jiry"/n-y70. 

[07] m^^iwiy-TW&i^tyyy. 
[08] «!3l^t:fc«t4^yvffliET-^;K^ft*ii 

[09] ajg£#ftL£#y-7»iE^-:/£^/7 

[flp^)iiH8] 

17- -^VvMiElplB. 19-^yvffliEx-r/H^|si 

2i • 22 --as-fc>^ 
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